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(54) PRODUCTION OF WATER-SOLUBLE SACCHARIDE FROM GRAIN HULL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a water soluble saccharide with xylose, arabinose and/or 
galactose as constituent saccharide(s), to be used in foods or the like, by acid treatment at a 
specific pH of grain hulls containing hemicellulose followed by carrying out a moist heat treatment 
at a specific temperature. 

SOLUTION: Grain hulls containing hemicellulose is treated at pH 1.0-3.0 with an acid such as 
oxalic acid, hydrochloric acid or sulfuric acid, subjected to moist heat treatment at 120-150° C, 
and then treated with a fibrous matter- splitting enzyme, thus affording the objective water- 
soluble saccharide, oligosaccharide and/or monosaccharide, with xylose, arabinose and/or 
galactose as constituent saccharide(s), to be used in foods or the like, from hemicellulose 
contained in fibrous matter in the form of grain hulls such as wheat bran, corn husks, chaffs or 
soybean hulls. 
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(57) 

mm) A^-tt^t o 1 5 r if ©*as^ 

ttttS S:#5**fel-i3i ^T, fltfl^fc p HI. 0-3. 0"CS 

as Lfctg, i2o-i5o°c©ra^-e?S5tJoiftfeg't5 - 1 



tt*fiBSr»5jEr8fc^*^-C, Rft&«rpH1.0~3.0-CS 

ia3Bei±©*tf(|*aF4:i-5*»tt* 

[!i*if2] ^?-fc^ci-^«r&tria5^^»P)** 
tt«HSS:ft4*ifet*^T, SE^&Sr p HI. 5-3. OT'gf 
8LSLfc&, 120-l50 o C<73?aSt:iIsW]Bii^SiL, 10 

mum 3 ] ygL ilB*Xttfll»-C*>5M# 

*1 X(ilf*92E«©^>n-^, 77tV-7X(l 
#77 h~^35»6iStfnfcl^BBEU:0*SrfltdWi:1- 

ff*ill 75at#»l3 0l^ *ii>-oC|EftO#'>o- 20 

77tV-7Xfi#77 h-xfrbm&titclWM 
£Lh©*£*fiiaf 1-5*»tt#«F, * y =r&AXfi/X 

[0 0 0 1 ] 

*T?nT»flrt"5*ifeC§B-*-5fc©^4)5. 30 
[0 0 0 2] 

5 T 7 tV * v 7 > t ^ 5 #*fT*fc 5 r t &>ftT ^ 
5„ *fc, *5^l£l2^^n-7£LT77tV;tf 
7^>^£ftT^5 0 

[0 0 0 3] /J^i-^t 5fc5rL^4if©»a 
fl-Ad^^ftS^ ir/Va-^^||t-5«S»t L 40 

[0 0 0 4] ±E®ffl*fet LTf±, /hjfc^-f txiit 
-242530^) iS, /h*-S»1-*S:7kjJELfc«S©7'yl'*y 
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«#M¥ 2-1701 2)5 % ^f CN ±E®©#ft£LT 

-169594^-) 755, ±E®(0^tei Ltli> /h*£ 

» ^?#-fk^^5^7& 5-219976^) ^ 

[0 0 0 5] Lfl»U ±K®©T/V*y7klCj;5ttttife 

gt-tSrt, 3feO ? II10-20kg/cm 2 G 0&fcl8O~215 
°C) oaEffi«*S:ftffl1-5rta»bgfftfeflS<£^©*ft 
Bf\ «Si«JETX<7)MSXfe5fcfei- 7^ 7 
lift if L < *^«frSrfe£1-5 t V n 5 ££#fc 

TT'WinfSifea (100~145"C) l^ctoT/h*^1-S#© 
H«ff*ii«JI£ hxwmft^m^ < ft 5 r t ^ 

L/pL, r©*jfeT"LS¥4*©^5-fe/H3-^ (77 
tV^->7>-) TiSpI^fbT^-fl^tlca^WT', vt£ 

-e# 5 & n ft i> t ^ 5 PpW 0 fco 

[0 0 0 6] 

y try ^-'>7>^o^^ -fe/un-7,^bi^iix^-c*^tt 

^gr, ^y ^Rl5/XfiM4t*^*5*JWfe*SR€r# 

[0 0 0 7] 

5 L^ftt'roSS^^#^t5Hro P H 

tL(i\ 77 fc'V ^-y^^fO^^t^n- 7S-a^S^, 

[0 0 0 8] -fftij*,. El"F©*tfcfcH1-5 

[0 0 0 9] (i) ^5-fe/UB-^^-&triBHH^A*»e> 
*»tt«FSSrft5*fe{^l ^T, fM^* p HI. 0-3. 0 
X®mW Ltzlk. 1 20- 1 50°C (OU&XI&gJlU&MS.-tS 
r. fc 1 1-5 ^r-> n -7 , 77 f / -7X(i# 7 7 

■\±m. *v ^mRv/xmm^f&zAmmno 

[0 0 10] (2) '^z.tA<n-x&-£t s %mto-BLfrb 



(3) 



4#M¥ 1 1 - 1 1 3 6 0 0 



*»tt«JBS:#5*tfeKi3^T, mftSLZp HI. 5-3.0 

T'K^aLfcm, i2o~i5o°c«raSTii50jpSft4aa u 
looii] ( 3 ) wt#*s* m, mmmmxhz 

±Ml (1) Xti (2) p-*, 77t7-^ 

i:-T5zK»tt#aF, *y =**&tf/Xf±SW©«i££ 10 
& 

[0 0 12] (4) Mfrjx*. *£X(i*T' 

fc5±s (i) ibm (3) ©ivfti^-- - 3(^e«©^-v 

[0 0 13] *&91l±, §»&t L-C/J^f 

3.0, SSanBMaS:120~150'CTfi 1 ofcS, ft&ftg- 

#»*-e«yi1-5*4fe^ffl1-5©* s jf * u\ 20 

[0 0 14] *«K0*5pft£fi, £iT©a9T-fe5 0 
[0 0 15] l. #3&93tt, Rt^t-ftSr, #ae3H£T 
(p HI. 0-3.0) -ea*BlLfcft, #5E©fiS (120-1 

5o°o ^ssanSftMai-srttiQ, fW^wr 

7tV^/7 >H©^ 5 ■fe/U p iT@JRi-5 C t 

tfX*£Z>-hK SE2oO*na«, It, H^SK^»»»& 

7 7 h-^A»b»HSfifclSgK±©**fllriEBFfc-t-5 

^ y ^iw/xf^^p-^^yty 

X^h a 

[0016] 2. TkmrnrntLx, *->u— -x-^r? 

tV 1 1"5 t ©£Mf, *«l*-e 

[0 0 17] 3. 7jq§ttf*§ti:LT, *««=T7fcV* 
y7>l»^il, 000fiLhO*»tt#»SrJ6^* ft 

[00 18] 4. Jfc^K-eii, pH1.0-3.0CO|^SS. 
m20-150 D CcO?liOjnfA i ^ 5 Jtij&ftflftft^T©^ 
SI-tTj^tJPjT, Sa^S^O^-fr/l-n-XT^, 40 

fitf, znz kit, -kF a mm£is^xiJ\M£ixz®&& 

mmxz h z t tftsa*?), ig«SHtic«it*«fe-cife 

[0 0 19] 5. ft&ftSJjiS^d-y =fttl± v frflcWfc 

l x m m x t § flu t 7 tr / * *> 7 v a m © me t- *> § 

JrvD-7^77t7-7.|±, ISEKfM 5 iff I > r 1 75 » 

t>7kmmvM&m<D&-3ii\cjif%}Xh<o. t^m 50 



f7 w X^BitSt&ttft IfO&mm&W^ r. £ ^t3I h 
ftTl^ziv ^KT(±, ^©J;5ftAp R nffli£T©:fi7H 

bw&&z>zk&x%*> 0 

[0 0 2 0] 6. ^m^mz^oX^^n-T. 

±/\,n-7Xhz>-t)K mm.^mm / m&m$m<D® 
%xmimfrfa±Lx^&(DxmfmmM. mm 
^kLxfcm-tzzktfxz&u z.<Dmm±, j$ 

mttktzzbk^ifixhz, & iz ts ^ -ct , «t©;f 

[0 0 2 1 ] »±©J;5lc, *«3Ji±, ±fB©£5ft# 
^©3ocD^a77?£^ffffli-5rilcJ;i9, *»77 

t- /^y? >$?(Dmmmz%i t*** ft v \ * * p - 

^77^/~7^<Dmt\ L4»t, lMi|f£±j£#£ 
Lt, fti|X^Ti#^n5 i: ^ 5 -7»©££Jll7)S#btlT 

[0022] J£TF, *36W^ov^T, Pifi-TSo 
[0 0 2 3] *|£K(CtJ^-CI^-t LT^ffl1-5Sa^ 

TCa^ftt'^iffetLSo t LTI4, a^o 

>77-f/<- ^->7"7>-, 3— >/vuiPftf^i5t 

1 5 r LmtD^fcxhM tii h <wmi&8&£jm 

[0 0 2 4] ^fr^iiil, /h*^1-S^b*?5fe(cJ:o 

t4T 7 tV * v 7 >^ SriS tltf ^ ii 5 „ 
[0025] **Lfc/h*A.i-*«ciMBiW)W|6 

=3r v 7 > « SrSSiR*-e#5 r k jjs-ct 5 C 
[0026] ±iiLfcJ;5lc, *HBJ-ei±, 4-f, Jgft 
©/h*^1-*«^7i<Sfe LT, TkSttse^fflBJl 4TSr 
BS5*1-5 ©7)Sff * L l \ *jfeNf©*a^>5MR*ifetov ^ 

mRftm£k'<D-$&tfifj:%mx%hm^fcn%fe%UM 

l t t i \,\ m-imm^ ± o r nmx l fc/j^^-r* « 
tfa* l^/js, ^.-ru t»t&©ife*s:fT5i6:«ttfti/\ 

[0 0 2 7] /J^S»1-i^7j^gtb^^(^^< 



5 

^-ADBJ 4paSffifflT?#5 c 0iJ/Ltt, I"*— 
SiM^LT 0.1% (w/w) © r^r — 

to o 2 8] ^, /j^.s»i-*ssE©eatii, #(ciisii-5 
l v \ nmm^ it im^mn l t t ± < , 

©#Wt(l*gfefum©MtLT'tTO T t »bft I \ fcff 

l, j: ^xmm^mnm^mm-r 

te^jSSfri* < ft 9 1~f 5 © !«f * L < 4 1 \ * fc, jjcife 
£ KftsfretStfH-S Ctt, *Ste! icHffcSWI-eiEliDi L fc 

*9S*L<ftV\ 

[0 0 2 9] «±©£5l::SeMLfc/hfefc1-**©»£ 
[0 0 3 0] ^BO*SI:opt. fftl-TSo 

[0031] *«^©^i(±. ass-©*^-*-* *?©« 

pHL0~ 120~-150°C 
©fij£ GKftEE : 1~4 kg/cm" G) TJISitflPSl&kS L , Ik 
^X\ »n % «R^«i¥*^SMT3t.©t:-fe5/j5. 

«ftttft#»B#*Mtt, si^a^, p hi.s~ 3.0© 

[0 0 3 2] *f, Bt^att, 6lT<oi5J-LTfT5o 

[0033] fcm>mffi^mm&m^mmmfrfi^ 

fcft, /h*^1-*#©a«^l^. *«rJPx.T->a^» 
BttfcSIU #btiS/J^1-S^©«iS^S^, fc© 

ssapfa«yi{'«i-5. si^aii, a«\ *g^©gat 

XttiBB^Sfa*«yi©*»SI*-etTo T t J: < , t © 

[0 0 3 4] »teltj3lt5*«*^©«l»-ef±, 
& p HI. 0~ 3. OldflST*# 5 t ©T&tllfWI'WItt 

&, fits, SMKfcSW&fta. 
[0035] ftt, ffii»anfR4aai±, ltwt© 
i 5 ft*fe-e g ft^a 5 r t #-t?# s„ 

[0 0 3 6] SsfctoSfci: LTtt, iiii*Sfcl±ai!i*E 
SCSrEl^SlfrfeiSflf* L < , 0^til^©f5rti©g 
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e>ns. s*iDfu^#fci-5/h*^i-^^©^7ic»ii 
^E*©»*^ffl < t ft 5 r i a>&a* l < ft v \ 

[0 0 3 7] ffiSapSHi, 120-150°C©£gt;lT5^\ 

Ap»B#F B 1(i D B pra^5pif^0^(c:PJaLT/4^3O^rt-e 

fcV y >©i|X^ (iht 9 ±/4 s & fti\ 9 
i\ ^<9*P«iB#K/p*<ft5t, HKi£lcJ:5*LV^ 
fe«ft L fcT 7 tV * 5/ 5 >©»^ft if ^ t C , It 
20 ZflT©ftfi-Aitro±f -A^T 7 tV >©I|X*IST 

ftt'^ffi<©-e^L<ftv\ 

[0 0 3 8] «±©± 5 lr»fti^tJWSaiP»«BlLt 

*8lftT-hy ?Afti'£^T^fn1-?> a -t 
L"C, t¥PtIl-@?^II^J;oTT7tV^>'7>©^ 

fe, ES, 5j v H, »», 'Iffi, S6Ki4ir©»f^feIli- D 

30 [0 0 3 9] II;, SiitK#fi?i£*&3&, «T© ± 5 

[0 0 4 0] ±E©»*aaf: p HI. 5-3. OT'ff o 
^, ^©ft, r©ttttK^?g*Ma^T5^t-r\ m 

[0 04 1] ^©^ftgfi, ±E©?S^Bfl^a^Tft, 
jEfflir P H t LTi» fc, »f R53 v #»*%ff 

40 ^S(c£i;T*^Px:5&t>'/Xi4 c f I Si-r5ftif"©itS 

^KL, ^©m©ia mom t ± o t# & ti 5 ?iS(C7X 

»^Tttli-5tt(t»iWI»*©SittiBt p h ira^ 

[0042] irt, pHmm?lRWPfaMt LTtt, 
*R{fc*/U">^A, *Hft^hy^A 

[0 0 4 3] *36WT?ffiffl1-5a«l|t3MP»*i: LT 
50 #tf&JlS. ?&ft*flSStLT^S»*MfflT'tt, gfB* 



7 

it^TM (ft) © rx^^-AACj . r*^-A 
cj , r^^^-Axj , ;#y*fV^^/^t'f> 

^*MJ- (ft) © f^h77m v [7 4 

cj , 7ciF§« (ft) © r^*-fe/U7— £T^/90j , 

K^-r^-r>^hy- (ft) © r-ir/up->>TP2 

5J , r-t/Un-»HC100j , r-fe/Un->VALj , 

r-fe/vnv-ypELj , r-fc/pp->>HCj v r-t/na 

v-VAFj , ^#i?£fkfLLit (ft) co Pfe/n^-*-?- 
#-fcj , -Y?/l< hm&xm (ft) to r-fe/uy— tfY-N 
Cj . r-fe/u^— MVX7J3SJ , (ft) SPjg^i 

^-feyuy— if7^/90j . r-fe/uy— ifY-NCj 

H3.0- 7.0j/O30~70 t C©iaH/!iW£U\, Lt^U 
a*^R*«p05S»*WWS-#it irAfiS i , p H5. 0 

tt, « #©*»d*];b e>T 2— 24B#Pfl t fctltf+^T'fe 

5„ £iiJioj:5'Mii«ft^B**!yi«:fTofcfi, mm 
&m\z i o x r 7 tv -> 7 y <D^m\ m % L , & 
ssi-jsc-c, h&hi, Kfe, jijyfi, ft 

[0 044] &t±© J; 5 lw L Ttf&ftfc^ D *WRTf/ 
mmte iTSrgr, &n R nJl©«r«i:1-5 r t 5„ 

[0 0 4 5] 

[5PJl©Si|*©ff^) KT, H«M^J:oT*5EHSr3E 
[0 0 4 6] /J^-t^CKi, 3l%©77tV^ 

[0 0 4 7] 

[Sft^l] *f\ d^1-*!cioffi$»©7K^Aq^T 
60°Ci^T30^W#L, FRYMA3D^K?/V (#IB 
'Or (ft) ) fcffl^-CSaa&ftLfc. Sitfe« 
©#fc«£ifrfc£« (eft U itR L 7i/h*^1"4 

*T«T?pH*:5.0t::PSU [i»!r*fLT0. 1% S 
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(w/w) fflI»»ltSf r^/^f-ADBj £60°CIC 

[0 04 8] ±Eo £ 5 l-^^ftTjWBWMffl*fe 
g^ftLfc/h*^1-t (*^:80%) 5 gfCIO ml©*£ 
r©^WciO% (w/v) «^*^«siPLTpH 

fcl.OKWflELfc. a-L«(^j;oT±a^^i» 

El|2Lfcztg«rl20 c, C©ISfP^MTt'ri57>PBl?S 
SLfc 0 [K*»T|I, it^l^SpL, 15 ml©*Srip^ 
fc. LT S *Kft7J^->'7A4-fl!^T' ; f I ftL, is-C^ 

S'L^ltl-£or|H|l|XLfc±^^fe-&T, 30 ml© 
77 tV 3r^>7 ^^«^#fc 0 :©77 tV =3r->7 
V^T»ftiR©«9aj4SrShiiba6©j&S (Cereal Chem. , 
70, 209, 1993) (^CTiJ^U ^vn-^tT7tf 
/—X<D&ft*&T7 tV ^r>-7>*t LT*fefc 0 
[0 0 4 9] 

[Hft^J 2 - 4 ] mm 1 i-ffi UfcJ; 0 {zUi&ffifrJkU 

mn^mmmvm^m^tc/b^-f^ (*^:8o%) 5 

glCIO ml©*^*X., r©^m«(C10% (w/v) BtSfeTk 

«dlt p h^lo mmmi) , 1.5 «») , mtz 

(±2.0 (*S») (cli8Lfc 0 M'b^mX'lM^- 
m£ L, 01IX Lfcfl««rl50 , C©ffifo3KSTfcloaflB 

»fc£»C±oT0iRLfc±«*fc£:b*-C, 30 ml© 

T7tV^v7>^t^ff Co Hffififji 

77 tV ty7^I«Oia)S^ffL, 77 tV 

[0 0 5 0] 

[**0"ii 5 ] mmm 1 tELfc± 5 tr^st^ws© 

7>fPS^a^ftL7t/J^1-* (7Xt>:80%) 5 gt] 
0 mlO^SriDx., r©^Sc?fliriO% (w/v) ^K* 
^'gs)inLTpH^3.0(cM*Lfc o 7^!C, S'C.^lffiT*± 
S^£I&£U 0ilXL^©^l5O t 'C©iafD««Tt 20 

^MLfc 0 Sgf;^T^, i-ibt'ftiPL. 15 ml©* 

ia^ffiT'±fl^^01|XL^ o a?t(C(±15 ml©7j^*D 
©«^K(^J;oT0ilXLfc±a^?r^-y:T, 30 ml 

IC, 77tV^^7y"5I^ftK©ffiffljt^Wt, 77 
[0 0 5 1 ] 

I^ffiM 6 ] HJfeM l icfELfc J: 5 !^&KSfe^&t>'jS ! L t& 
jMPBt*«yiS:*Lfc/J*-S»-*-4 (*t>:80%) 5g!^l 

0mi©*^»p^, r®5mi«:io% (w/v) 



(6) 

9 

(fe*U 0i|XLfc'a:{S^i3O o crofiSfn«MT(^io^KII 

*Lfc 0 fatHTg, ttl^SL, 15ml©*trSPx. 

K-e±SE**@iRLfc 0 i8SI-(±i&il©*Sr3tox.-C, S 
«S'L-5MIM-5 - 1 -C±S^€rlHliR Lfc„ 2 
«{r±oT@lRLfc±a^&3-to-rC, 30ml©TytV 
^rv7>^tt^#f:o l«!llfcP«, 77t7 
^■>7> Iff kifcoffifilt L , 77tV^>7> 
»£*idfc 0 10. 
[0 0 5 2] 

immm 7,8] mt^i 1 ice l± £ 5 Ks*tti*x.t/ 

?®^»lf*^a^J|L7c/J^*^1-^ (*#:80%) 5 

gino mitD7K^iox., rro^tfcfflei'io% (w/v) f /aj 

H*^ULTpH^1.5 (jS£0«7) *fcf±2.0 (&fc 

ftA^^trl^tpH 5. 0(^^fiiLfc o IfV^T, /> 
S^-f£IC#LTl% (w/w) © r*^-i>.ACj & 20 
»U 60 c C('T24B#F f gi#Jl57 v l?L/c o i¥«^»^7 
«. Jt'C^ft-Cia^-SrllWZLfc,, S?tlC(il5 ml©* 
£AP;i, SS»L^lti-5wi:-e±»*fe|Hlil5lLfc. 2 
@roji^il(CJ;oT0^Lyc±?l^^^^T. 30 m 
1077tV^>7> "T^f t« £ Wfc. 77t7^>7 

[0 0 5 3] 

[ Hftfi^ 9 ] mmm 1 ice l t ± 5 t £*ife#xijqBt& 
»«fiMf*aa«:ifeufc/h*-s.i-* (*#:8o%) 50 gic 

80 mlO*Sr*D^ C»»SciK(C10% (w/v) v^Sf* 30 

otlf^^K L, Hid L 7c i£l££l50 < Cg&ft^T 
fc-C20£W3S*Lfc. S^<ftiPL-C 150ml 

©zk&Stlx., *BKk*^>^ASrffl^TpH 5.0!^4>?p 
Lfc 0 jft^r, 'hits.-*-* Kit L-ci% (w/w) 
7"-AACj £-fe>JPU 60°C(^T16ii#rBlS¥*5t»Lfc o 

(±100 mlCi7jc^Px., ffSS^7>It5-tt*±f^?r 
0HX L fc 0 2 @ ro^.L^«ll ^ i o T 0i|X L 
fc>£~C, 250 ml©77tV^->7>^fci££»f;: 0 40 
[0 0 5 4 ] 77 tV *v7>^]"it«i±. *&5|effitt£* 
ftyi (80°c, 40#) (^j:*»JKfeLt!t, ^>5MJJ§ 

TMB-3J ^ffl^TS^Lfc tit, K*£«0"5TS 
{tffiSrn-^ y J: 5«E*ltl::ft 

U 10 niroSFjKSrftt. r OKtfS i^£ft577 tV 
Jfy7>i(t $1600 1 ip]«l(c*ftfc 0 

[0 0 5 5] 

y n-*? iy7*tt£Wff(C«U 10 mlW/K 50 
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lrSP^7c D Zfct^, 10% (w/v) v^[7l£zk£ffl^TpH 
«r3.0(ciS»Lfc o OTfcffSrfcHLfct*, 
^-4>^-ri20°Ct:-30^F B WP«iL7c o JpSM&TgL it*. 

LT S 10 ml(D0.2M SStflffflt (pH 5.0) 

jEf-10 mgCD r^F77o] £ife»J0L/c o tLt, 60 

5 n £ -C-±a*£EJ|X L/c„ 2 @©iS.L>^|T'#/c±?l 

25 mWTyv/^yyymfeimzm 

[0 0 5 6] 

[MI0iJ 11-13] §«4 1 (CfELfccfc 5 iCoWcflc* 
&t«m5MS¥fi^l*&aSrJfiL^/J^1-* (*# : 80 
%) 5g(C10miro7k^JPX., ^O^«C?Sl-10% (w/v) fit 
^7KWPLTpHL0|C||SLt D ftC, m-bMUc 
iot±I^»*L, 0©L7r£tK£l5O°C (JlKW 

i) , i4o°c mmmu) , 1301c (*st«i3) ©Mai; 

MT(-T10^rai#Lfc o SUES, 3iW^iPLT15 
ml©7jc£in;su 7K^'fk*^>'!7i^ : |-ffl^TpH5. 01'^ 
ftL7c„ K^T, /htMSl:SLTl% (w/w) © 
;f-AACj SrSsimU 6tfCl-T24«FlB#*^L 

?l{c(±10ml(737K$rip^. S*S'L^«-T5 n t T?±S* 
L7c 0 2 @©jtf?^ltlc ioTHHIX LtclimZ 
#-*3*T, 30ml©T7tf7^v'7yRrMt:?S^#fCa * 
ffiffll 1 1 77 tV ^'>7>^TIWbflto«fiBJ««: 

[0 0 5 7] 

[Sffiffl 14, 15] ^ft^ij l (cffiLfc J: 5 
Xt>«^l»»fea^JSL7c/J^1-S (tJ^ v : 80 

%) 5giciomi©7K^iP^, ^<n%mm\no% (w/v) % 
»*SrSamL-CpHSrl.StIISLfc. M-bftM 
l:iot±I*»iL, @J|XLfcjtRS:i40'C (US 
«14) 4fcm30t (Hfi«!|l5) ©ffiftS^TI--C10^ 

t^-C, /hg^-f*l-*fLTl% (w/w) CO U?f-AA 

cj *mmu 6o°cicx2mmmmftmLtz 0 

[0 0 5 8] H*^H»T!t, »L^«Tf±iS*S:lHliE 

±fi*Sr^*3-a:T, 30mlWT7 tV *->7 > ^T^kStSr 
#fc 0 1 i: [W|#(^ 77t'V^V7 > BTiffkiK© 

mm&&ftffi u 77 tv ^r->7 >*^**fc D 

[0 0 5 9] 

mmm 1 6 ] n»j 1 t-te ± 5 st/is 

»»*»««aa^*Lt/J^-S.i-4 (7k^:80%) 5glZ 

i0mi©7MP;L rro^Sc?S(cio%(w/v) ->^y^** 



(7) 

11 

ifefJPLTpH£:2. Otlf L£„ jjcfc, ]S^SI(-j;o 
T±S^«£U BiDlLfctt»«:13tfC©fia«*T 
KT20#|i83lfi!6Lfc. iS^^SPLT15mlW 

*£iDx., *8KIS7-MJ ■7A£fflv^ P H5.o(::>t'ftL 
fc, m^r. /h*i»i-*^stLTi% (w/w) © r**?- 

-.A AC J SrSamU 60°C(^T24B#ra»^?Lfc o # 

x, xmi<DTy}f/*i/7>-sifflmi:nito mmmi io 

[0 0 6 0] 

[itmi l ] l t|ELfc± 5 fc!^ife*,fttwa& 
£#B*^fclftLfc/h3fc5.-*-* (*#:80%) 5 gin 

o mi©****, r©#i»fno% (w/v) »k£Ss 

UlLTpHfcOfcllfiLfc. iifcln iS^HIIcioX 
±S^£I&* U EWZ Lfc^S^120°CtaiP^TI'-C2 

o^maatLfc,, itt, jt*,(c:^3LTi5 Bi©*ta 

X., *I$fk*^v"?A^fflv^T^fPL7t 0 fit, m-b 20 
«r#-i>a-C, 30 ml©T7tV^>7>^»&£# 

fc. 77tv^f -> 7 >mtnnm 1 1 i-**fc 0 

[0 0 6 1 ] 

laxm 2 ] h»j i tie l t £ 5 &tmi& 

d»»*iaaiSrl6Lfc/J*^-r* (tK#:80%) 5 gin 
0 ml©7XS-iD^, :<07>itf:iO% (w/v) v^7^7k 

^*PL-cpH^4.o^pSLfc at£?aii-e±«#fc 30 

Bfe*U B& LfcttS^i50°Ciafp3s^T(-T10^Kl 
f:Lfc„ ^*HT^, l^lC?^*PLT15 ml©7jc^P 

».C?^ltT*±S*^@l[!tLfc D ?i?tiC(il5 ml©*^P 
WgB&b$mtZZkV±mfr&®to.LiZ. 2 0© 
»^Btlcj;oTB)lXLfc±?I^-^-g-^-frT, 30 ml© 
T 7 tV t->7 > RTfcflaSfcWfc. T 7 tV drV7 >* 
iil«l t^flc*^ 
[0 0 6 2] 

[JtfttfiJ 3 ] gftffl l Kffi LfcJ; 5 Kfi*ifej£&tfSt& 40 
5MW*«yi^ltLfc/J^1-* (*#:80%) 5 gin 



1-113 6 0 0 

12 

0 nlO**JnxLfc D -©^ticffi (pH 4.9) SrSt-WHt 

15 ml©*£iP;t, »L^T'±g^^|H]lRL/t 0 gEffi 
(a±15 ml©*»^, fflSSt'i>»»1-5rt-C±a* 
£BHXL7c 0 2 @©£<fr#ffil;:£oT@i&Lfc±g*«r 
^*3*T, 30 ml©T 7 try * v 7 > "5lWS^#7t 0 

T7f /**s7>mmm\ \ tmm^m^ 

[0 0 6 3] 

[ttf^j 4 ] mm i (-IE l fc ± 5 i^£7ksfe#&i>'si& 

»«IBRftmSrltLt/h*-fc1-4 (tK^:80%) 5 gin 

0 BlO*ftJP^ ^©£-$C'ift(nO% (w/v) 

^iPL-CpH^4.o(r|iSLfc„ iS^Bt-e± 

a*£i&*u ^Ltzitmti5ox:mmMT^x 20 

^llfLfc. Iff, ^W-?^iPLT15 ml©*£ 
JPx., ^IMi^v'^i^ffl^TpH 5.0(ccfifpLfc o 
ft^T, /h*^-tS(C^LTl% (w/w) © r**<^- 
AACj £&&JU 60°C(CT24B#f B ^*^f Lfc 0 if* 

T, 30 ral©T7tV^->7>^fW«^#fc 0 75f 

/ ^yyymmmm 1 1 iwism*/^ 

l0 0 6 4] 

limm 5 1 ffffi^ 1 \zfE LtzX 5 (nU7kffi#&lM v 
dffiS»«aa*16Lt/>*-S.i-S (*$>:80%) 5 gin 

0 ml©*SriP^7t 0 Z<D$im (pH 4.9) 
U ±S*£|SfefcLfc„ B&Lfci±lt£l50 o C!&f« 
T^T20^Ss#Lfc o ?t*^7^, IWlftSLT 
15 ml©7jctriPx.fc 0 ttk^T, /h*-fi»i"4 I^LT1% 
(w/w) © rp;57"-iNACj SrftfllL, 60°C{^T24B# 
IB«*»»Lfc. ai.»#«T?.ta*$: 

nuRLfco a?st^(ii5 mi©7K^^^, msmb&mt 

5 n t -t?±g^^0te Lfc 0 2 B©^^illiJ;oTB 
HZ L fc_hffi^ Sr-&tJ*T, 30. ml ©T 7 tr 7 df v 7 >rT 
»SSr#fc„ 77t/^y7>il«»Jl 

[0 0 6 5] Hffi#iJl-16titgj«l~5l^it5T7t' 
7 ^r->7>©BJ|X$&t>'T7 tV ^->7>15j?§«©ll 



WfA¥ 1 1 - 1 1 3 6 0 0 



MlOOOklTCDlf 



±ieco* i (D&m- ijiii nffiw i ~ 6 1 ami i - 

£ftt^/!>S. ^Pj0pHl.O~3.OT'^a4rfi 1 XL(i\ - 

gin^^t^^^o ^s^pHLo-cffofc 

[0 0 6 6] St, HJ£0>J7->-l 6 fcJtttfcU, 5/4> 

e>, pHi.o~3.o©«nt?i6«!aftfTii\ ip^ait, 

i , ooo^g 7L 5 *?§tt#St£% if** ft ^ t r. 5 ©, * 
y ^utst^T 7tv-myp^ ^o^iit)^ e, ft 5 

[0 0 6 7] 

ISM©**] 

[0068] 2. ^wt-h:. T^mmmt l-c. 
sag. ft»-e#ibti5 D 

[0 0 6 9] 3. «BjT'tt, TkltttlffRi: LT. * 



?§ttT 7t'7*y7 >%ff>4tf- ftl , 000 Srig x. 5 ?fcJttt 

[0 0 7 0] 4. #3PJ!T-(i. pH1.0~3.0©K&L3& 
tfi20-i50 o C©?MiG)PS!ii: i/ > 3 JtKWSfnft^Tcofe 

act e>i\ «s^& , fo^5-feA'o-^3j»e). 

[oo7i] 5. ti^s^tyn'tt^ u-gfcftfc 
l rfijffl v f 5 te, 7 7 tr y v 7 > * *© BSt h 5 

if 7 x^ii«mt§ttft t'<D±mmm^W^ r t & 

[0 0 7 2] 6. *JSSC*ftCJ:oT^5tAD-^ 
£*ML fct£©Syt!i, ^©±j*5WWf«ttlt&^ 

t L Tff ffi-t 5 ^ t 5 L. r roSKSit. 



(9) 



SfcffiW-l 1-1 13 6 0 0 



#£jil!i[Uili$mjil«^W2#i# h 



